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AMENDMENTS TO THE CLAIMS 



Please amend claims 30, 31 and 36 and please cancel without prejudice or 
disclaimer claims 17, 18, 35, 37-51 and 54-56 as follows. The following listing of claims 
will replace all prior versions, and listings, of claims in the application: 

1 . (Original) A material for chromatographic separations 
comprising a porous inorganic/organic hybrid monolith, said monolith 
having and an interior area and an exterior surface, wherein said monolith 
is represented by: 

[A] y [B]x (Formula I), 

wherein x and y are whole number integers and A is 

Si0 2 /(R 1 pR 2 qSiOt) n (Formula II) and/or Si0 2 /[R 3 (R 1 rSiO t )m]n (Formula III); 

wherein R 1 and R 2 are independently a substituted or unsubstituted 
Ci to C7 alkyl group, or a substituted or unsubstituted aryl group, R 3 is a 
substituted or unsubstituted C1 to C7 alkylene, alkenylene, alkynylene, or 
arylene group bridging two or more silicon atoms, p and q are 0, 1, or 2, 
provided that p + q = 1 or 2, and that when p + q = 1 , t = 1 .5, and when p 
+ q = 2, t = 1 ; r is 0 or 1 , provided that when r = 0, t = 1 .5, and when r = 1 , 
t = 1 ; m is an integer greater than or equal to 2; and n is a number from 
0.01 to 100; 

B is : 

Si0 2 /(R 4 vSiOt) n (Formula IV) 

wherein R 4 is hydroxyl, fluorine, alkoxy, aryloxy, substituted 
siloxane, protein, peptide, carbohydrate, nucleic acid, or combinations 
thereof, R 4 is not R 1 , R 2 , or R 3 ; v is 1 or 2, provided that when v = 1 , t = 
1.5, and when v=2, t =1; and n is a number from 0.01 to 100; 

said interior of said monolith having a composition of A; said 
exterior surface of said monolith having a composition represented by A 
and B, and wherein said exterior composition is between about 1 and 
about 99% of the composition of B and the remainder comprising A. 
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2. (Original) The material of claim 1 wherein said exterior surface 
has a composition that is between about 50 and about 90% of composition 
B, with the remainder comprising composition A. 

3. (Original) The material of claim 1 wherein said exterior surface 
has a composition that is between about 70 and about 90% of composition 
B, with the remainder comprising composition A. 



4. 


(Original) 


he material of claim 1 wherein R 4 is hydroxy!. 


5. 


(Original) 


The material of claim 1 wherein R 4 is fluorine. 


6. 


(Original) 


The material of claim 1 wherein R 4 is methoxy. 


7. 


(Original) 


The material of claim 1 wherein R 4 is 



-OSi(R 5 ) 2 -R 6 (Formula V) 



wherein R 5 is a Ci to C6 straight, cyclic, or branched alkyl, aryl, or 
alkoxy group, a hydroxyl group, or a siloxane group, and R 6 is a Ci to C36 
straight, cyclic, or branched alkyl, aryl, or alkoxy group, wherein R 6 is 
unsubstituted or substituted with one or more moieties selected from the 
group consisting of halogen, cyano, amino, diol, nitro, ether, carbonyl, 
epoxide, sulfonyl, cation exchanger, anion exchanger, carbamate, amide, 
urea, peptide, protein, carbohydrate, nucleic acid functionalities, and 
combinations thereof. 

8. (Original) The material of claim 7 wherein R 6 is a C18 group. 

9. (Original) The material of claim 7 wherein R 6 is a cyanopropyl 
group. 

10. (Original) The material of claim 1 , having a specific surface area 
of about 50 to about 800 m 2 /g. 

1 1 . (Original) The material of claim 1 , having a specific surface area 
of about 190 to about 520 m 2 /g. 

12. (Original) The material of claim 1 , having specific pore volumes 
of about 0.5 to about 2.5 cm 3 /g. 
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13. (Original) The material of claim 1 , 
of about 1 to about 2 cm 3 /g. 

14. (Original) The material of claim 1 , 
diameter of about 35 to 500A. 

15. (Original) The material of claim 1, 
diameter of about 100 to 300A. 

16. (Original) The material of claim 1 , 
by polymer coating. 
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having specific pore volumes 
having an average pore 
having an average pore 
having been surface modified 



17. (Cancelled) A method of p e rform i ng a chromatographic s e parat i on 
compr i s i ng contacting a sampl e w i th th e mat e r i a l of cla i m 1 . 

18. (Cancelled) Tho method of c l aim 17, whoro i n tho sample is 
passed through a chromatograph i c co l umn containing tho material of 
c l a i m 1 . 

19. (Original) The material of claim 7, having a surface 
concentration of R 6 greater than about 1 .0 ^mol/m 2 . 

20. (Original) The material of claim 7, having a surface 
concentration of R 6 greater than about 2.0 |xmol/m 2 . 

21 . (Original) The material of claim 7, having a surface 
concentration of R 6 greater than about 3.0 ^mol/m 2 . 

22. (Original) The material of claim 7, having a surface 
concentration of R 6 between about 1.0 and 3.4 ^mol/m 2 . 

23. (Original) The material of claim 20, having a specific surface 
area of about 50 to about 800 m 2 /g. 

24. (Original) The material of claim 20, having a specific surface 
area of about 190 to about 520 m 2 /g. 

25. (Original) The material of claim 20, having specific pore 
volumes of about 0.5 to about 2.5 cm 3 /g. 
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26. (Original) The material of claim 20, having specific pore 
volumes of about 1 to about 2 cm 3 /g. 

27. (Original) The material of claim 20, having an average pore 
diameter of about 35 to 500 A. 

28. (Original) The material of claim 20, having an average pore 
diameter of about 100 to 300 A. 

29. (Original) The material of claim 20, which have been surface 
modified by polymer coating. 

30. (Currently Amended) A method of performing a separation 
comprising contacting a sample with the material of claim [20]I. 

31 . (Currently Amended) The method of claim 29, wherein the 
sample is passed through a chromatographic column containing the 
material of claim[20]l. 

32. (Original) A separation device comprising the material of claim 1 . 

33. (Original) The separation device of claim 30, said device is 
selected from the group consisting of chromatographic columns, thin layer 
chromatographic plates, filtration membranes, sample clean up devices, 
solid phase organic synthesis supports, and microtiter plates. 

34. (Original) The material of claim 1 , wherein the monolith has a 
chromatographically enhancing pore geometry. 

35. (Cancelled) Tho separat i on dovic o of c l aim 30, whoroin tho 
mono li th has a chromatographica l ly enhancing poro goomotry. 

36. (Currently Amended) A method of preparing ajnaterial for 
chromatographic separations of claim 1 , compr i sing a porous 
inorganic/organic hybr i d mono l ith, said mono l ith having and an interior 
aroa and an oxtorior surface, whoro i n said mono l ith io roprosontod by: 

{AjytBjx (Formula I ), 



wh e r ei n x and y ar e whol e numb e r i ntegers and A i s 
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SjQ^pR ^SiOJw (Formula II ) and/or S i O^ tR^SiQt^k (Formula III ); 



whoroin R 4 and R 2 aro i ndependent l y a subst i tuted or unsubot i tutod 

Gi4e-G? alky l group, or a substituted or unsubst i tutod aryl group, R 3 4s-a 
substituted or unsubstituted CU -te-G ? a l ky l ono, a l konylono, alkynylono, or 
ory l en e group br i dg i ng two or more s ili con atoms, p and q ar e 0, 1, or 2, 
provid e d that p + q = 1 or 2, and that whon p + q ~ 1 , t ~ 1 .5, and when p 
* q = 2, t = 1 ; r is 0 or 1 , prov i ded that when r = 0, t - 1 .5, and when r - 1 , 
t = 1 ; m is an i nteg e r great e r than or equa l to 2; and n is a number from 
0.01 to 100; 



wher e in R 4 i s hydroxy l , fluor i ne, alkoxy, ary l oxy, subst i tut e d 

si l oxan e , prot ei n, p e ptid e , carbohydrat e , nuc l eio ac i d, or combinat i ons 
thoroof, R 4 i s not RV R 2 , or R 3 ; v is 1 or 2, provided that whon v - 1 , t = 
1.5, and whon v~2, t -1; and n i s a number from 0.01 to 100; 

said i nter i or of sa i d mono li th hav i ng a compos i tion of A; sa i d 

exter i or surfaco of said monol i th having a composit i on represented by A 
and B, and where i n said exterior composit i on is between about 1 and 
about 09% of tho compos i t i on of B and the rema i nder compris i ng A; 

the method comprising: 

a) preparing an aqueous solution of a mixture of one or more 
organoalkoxysilanes and a tetraalkoxysilane in the presence of an acid catalyst, and a 
surfactant or combination of surfactants to produce a polyorganoalkoxysiloxane; 

b) incubating said solution, resulting in a three-dimensional gel having a 
continuous, interconnected pore structure; 

c) aging the gel at a controlled pH and temperature to yield a solid monolith 
material; 

d) rinsing the monolith material with an aqueous basic solution at an elevated 
temperature; 

e) rinsing the monolith material with water followed by a solvent exchange; 




&4s^ 



SiG2^R 4 vSiO0H (Formula IV) 
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f) drying the monolith material at room temperature drying and at an elevated 
temperature under vacuum; and 

g) replacing one or more surface Ci to C7 alkyl groups, 
substituted or unsubstituted aryl groups, substituted or unsubstituted C1 to 
C7 alkylene, alkenylene, alkynylene, or arylene groups of the monolith with 
hydroxyl, fluorine, alkoxy, aryloxy, or substituted siloxane groups. 

37. (Cancelled) Tho mothod of c l a i m 34, further compris i ng modifying 
tho poro structure of tho mono l ith materia l by hydrothorma l troatmont, 
fo ll ow i ng stop d). 

38. (Cancelled) Tho mothod of claim 34, whoroin said replac i ng 
involves reacting the hybr i d mono li th w i th aqueous H2 Q 2, KF, and KHCO3 
i n an organic solut i on. 

39. (Cancelled) Tho mothod of c l aim 34, whoroin tho mo l ar ratio of 
said organotr i a l koxysi l ano and tetraa l koxys il ano is about 100:1 to 0.01:1. 

40. (Cancelled) Tho mothod of c l a i m 34 , whoroin said surfactant i s an 
alky l phonoxypolyothoxyothano l and or a P l uronic b l ock copolymer. 

41. (Cancelled) Tho mothod of claim 34, whoro i n sa i d solution in stop 
0) further comprises a porogen. 

42. (Cancelled) Tho mothod of claim 34, whoro i n sa i d 
totraa l koxys i lano is totramethoxys il ano or totraothoxys il ane. 

43. (Cancelled) Tho mothod of c l aim 3 4 , wher ei n said r e plac i ng compris e s 
modifying tho surface of tho hybrid monol i th w i th a surface modifier. 

44. (Cancelled) Tho mothod of claim 41, whoroin tho surface modifier i s 
Zs^R-)kSi™R' 

whoro Z ~ C I , Br, I , C4 — G 5 alkoxy, d i alky l amino; a and b aro oach an i nteger 

from 0 to 3 provided that a * b = 3; R' i s a C* Cs stra i ght, cyclic or branched alky l 
group; and R i s a functiona li zing group 

45. (Cancelled) Tho mothod of claim 42 whoro i n R' is selected from tho group 
consisting of methyl, ethy l , propy l , isopropyl, buty l , t butyl, sec buty l , ponty l , isopontyl, 
hoxy l and cyc l ohoxy l . 
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46. (Cancelled) Tho method of claim 42 whoroin tho funotional i z i ng group R is 
so l oct e d from group cons i sting of a l kyl, ary l , cyano, am i no, d i ol, n i tro, cation or anion 
oxchango groups, and omboddod polar funct i ona l it i os. 

47. (Cancelled) Tho method of cla i m 42, whoro i n tho surface modifier is a 
haloorganooilono. 

48. (Cancelled) Tho method of c l a i m 45, whoroin tho ha l oorganoo il ono is 
octy l dimothy l ch l orosi l ano or octadocyld i mothy l chlorooilano. 

49. (Cancelled) Tho method of claim 34, further comprising end 
capp i ng tho surface of tho hybr i d monol i th. 

50. (Cancelled) Tho method of claim 47, tho surface of tho hybr i d 
mono li th is ondcappod w i th a tr i a l ky l halosi l ane. 

51. (Cancelled) Tho method of c l a i m 48, whoro i n tho tr i alky l ha l osi l ane 
is tr i mothy l cho l os i lano. 

52. (Original) A material for chromatographic separations of claim 1 
comprising a porous inorganic/organic hybrid monolith, said monolith 
having and an interior area and an exterior surface, wherein said monolith 
is represented by: 

[A] y [B] x (Formula I), 

wherein x and y are whole number integers and A is 

Si0 2 /(R 1 pR 2 qSiO t )n (Formula II) and/or Si0 2 /[R 3 (R 1 rSiO t ) m ]n (Formula III); 

wherein R 1 and R 2 are independently a substituted or unsubstituted 
Ci to C7 alkyl group, or a substituted or unsubstituted aryl group, R 3 is a 
substituted or unsubstituted C1 to C7 alkylene, alkenylene, alkynylene, or 
arylene group bridging two or more silicon atoms, p and q are 0, 1 , or 2, 
provided that p + q = 1 or 2, and that when p + q = 1 , t = 1 .5, and when p 
+ q = 2, t = 1 ; r is 0 or 1 , provided that when r = 0, t = 1 .5, and when r = 1 , 
t = 1 ; m is an integer greater than or equal to 2; and n is a number from 
0.01 to 100; 

B is : 
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Si0 2 /(R 4 vSiOt) n (Formula IV) 

wherein R 4 is hydroxyl, fluorine, alkoxy, aryloxy, substituted 
siloxane, protein, peptide, carbohydrate, nucleic acid, or combinations 
thereof, R 4 is not R 1 , R 2 , or R 3 ; v is 1 or 2, provided that when v = 1 , t = 
1.5, and when v=2, t =1; and n is a number from 0.01 to 100; 

said interior of said monolith having a composition of A; said 
exterior surface of said monolith having a composition represented by A 
and B, and wherein said exterior composition is between about 1 and 
about 99% of the composition of B and the remainder comprising A; 

said material prepared by a process comprising: 

a) preparing an aqueous solution of a mixture of one or more 
organoalkoxysilanes and a tetraalkoxysilane in the presence of an acid catalyst, and a 
surfactant or combination of surfactants to produce a polyorganoalkoxysiloxane; 

b) incubating said solution, resulting in a three-dimensional gel having a 
continuous, interconnected pore structure; 

c) aging the gel at a controlled pH and temperature to yield a solid monolith 
material; 

d) rinsing the monolith material with an aqueous basic solution at an elevated 
temperature; 

e) rinsing the monolith material with water followed by a solvent exchange; 

f) drying the monolith material at room temperature drying and at an elevated 
temperature under vacuum; and 

g) replacing one or more surface Ci to C7 alkyl groups, 
substituted or unsubstituted aryl groups, substituted or unsubstituted C1 to 
C7 alkylene, alkenylene, alkynylene, or arylene groups of the monolith with 
hydroxyl, fluorine, alkoxy, aryloxy, or substituted siloxane groups. 

53. (Original) A method of forming a porous inorganic/organic 
hybrid monolith comprising: 

(a) forming a porous inorganic/organic hybrid monolith having 
surface silicon-alkyl groups; 
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(b) replacing one or more surface silicon-alkyi groups of the hybrid 
monolith with hydroxyl groups; 

(c) replacing one or more surface silicon-alkyl groups with halo 
groups; 

(d) bonding one or more substituted siloxane groups to the surface 
of the hybrid monolith; and 

(e) end-capping the surface of the hybrid monolith with 
trialkylhalosilane. 

54. (Cancelled) Tho method of c l aim 51, whoroin a l ky l i o mothy l and 
halo is ch l oro. 

55. (Cancelled) Tho mothod of c l aim 51 , whoroin bonding ono or 
moro subst i tuted s il oxano groups to tho surfaco of tho hybrid mono li th 
producos a bonded phaso. 

56. (Cancelled) Tho, mothod of claim 53, whoro i n tho bonded phaso comprises 
octadocy l d i mothysi l oxano groups (QDS) or CN. 
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